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INTRODUCTION 13
Bacterial protein secretion is a vital function involving the transport of proteins 14 from the cytoplasm to other cellular locations, the environment, or to eukaryotic host periplasmic proteins has perhaps been best established in E. coli, which contains a wide 23 functional diversity of proteins among the hundreds that are present (4). The R. etli 24 periplasmic proteins are also diverse in functional categories ( Fig. 2A) . The General 25 functional prediction only COG (R) had the greatest number of proteins (13 % of the total), and proteins involved in amino acid and carbohydrate metabolism and transport 2 were also highly represented. With the exception of the COGs for periplasmic proteins 3 having very few or no members (cell cycle control, replication, motility, secondary 4 metabolism and trafficking/secretion), at least 10 proteins were present in the other 5 COGs and had a relatively even ( Fig. 2A) numerical distribution among them. 6 For proteins present in OMVs but absent in the periplasm, those without an 7 assigned COG are the most abundantly represented category, accounting for about 21 % 8 of the total (Table 1 and Fig. 2B ). About 59 % of OMV-exclusive proteins in this COG 9 were present only at 24 h. In comparison, only 5.1 % of present in the periplasm but 10 absent in OMVs are in this category ( Fig. 2A ). Note that the majority (61-70 %) of the 11 proteins without COG present only in the periplasm or only in OMVs were hypothetical 12 proteins. The rest of the OMV-exclusive proteins were more or less evenly distributed 13 among many of the remaining COGs, with 6 h samples usually having the greatest 14 number of proteins. Over half of the COGs lacked representatives from 6 h and/or 24 h, 15 with several COGs (eg., cell cycle control, coenzyme metabolism, transcription) having 16 a strikingly lower number of total proteins (Fig. 2B ). These comparisons highlight the 17 fact that distinct temporal and numerical patterns in periplasm and OMV proteins occur 18 during the growth of R. etli in culture. The exoproteins in our dataset (Table S1) found that many of the proteins belonged to a relatively limited number of protein 25 functional families, including porins, murein hydrolases, multidrug efflux pumps, ABC transporters, proteases/chaperones, adhesins/invasins, and cytoplasmic proteins. Many 2 of the R. etli OMV proteins described below fit into one of these categories.
3
Based on what is known of orthologous proteins in other rhizobia, the Rap 4 proteins and polysaccharidases described below are probably secreted by the R. etli 5 PrsDE type I secretion system (T1SS) (42, 43 Roche) per 10 ml and incubated for 5 minutes at room temperature. The samples were 25 centrifuged at 6000 x g for 10 minutes at 4 o C, the pellets were resuspended in cold distilled water for 5 minutes at room temperature followed by centrifugation as above 2 for 30 minutes. The supernatants were transferred to new tubes and precipitated with 2.5 3 volumes of cold acetone followed by overnight incubation at -20 o C. The samples were 4 centrifuged at 8000 x g for 45 minutes, the pellets were washed with 80% acetone and category and presence at 6 h, 24 h, or both 6 and 24 h. GOG categories are as described 8
in Table 1 . 
